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Introduction
The term locus of control (LoC) refers to an individual's perception of where the fundamental sense of agency over their life resides. LoC can be interpreted as taking place on a unidimensional spectrum, ranging from completely internal (belief in the self as exerting complete control over the course of one's life) to completely external (belief in the happenings of the outside world as the sole determinant of the course of one's life), such that nearly everyone could be said to possess a LoC in between these extremes. 1, 2 LoC is believed to be a consequence of the degree to The GLoC questionnaire has been validated and widely used in many different countries and languages, but still lacks a Brazilian Portuguese version. The purpose of this study was to produce a Portuguese version of the original GLoC questionnaire, tailored to the Brazilian socioeconomic context by means of crosscultural adaptation, so as to be ubiquitously understood by the local population while still remaining a faithful translation of the original document. 1, 4, 7, 11, 12 
Methods

Study design and settings
We followed the method established in previous successful cross-cultural translations of medical scales and questionnaires at Universidade Federal de Santa Catarina (UFSC), 13 following the guidelines set out in the literature for such undertakings. 11 All procedures were in accordance with the Code of Ethics of the World Medical Association (Declaration of Helsinki), and the study was only started after approval by the ethics committee for human research of UFSC. Informed consent was obtained from all participants before their inclusion in the protocol. 13, 14 In accordance with previously published guidelines, cross-cultural adaptation of the GLoC questionnaire included the following five steps: 1) translation; 2) back-translation; 3) review by an expert committee to ensure semantic, idiomatic, experiential and conceptual equivalence; 4) testing of the pre-final version; and 5) analysis of the scores. 11, 15, 16 The original instrument was translated into 
The instrument
The GLoC questionnaire consists of 29 multiplechoice questions, which ask the participant to choose between two statements advocating opposing views or opinions on a given subject matter. The two alternatives to these statements, a and b, are formulated to perfectly encapsulate either an objectively internal or external 
Participants
In order to assess the comprehensibility and reliability of results of this Brazilian Portuguese version of the GLoC questionnaire, 71 healthy subjects were recruited to participate in the study and were applied the questionnaire twice, with an interval of at least 29 days, using an online form version of the questionnaire.
Only 36 subjects completed both the initial test and the retest, that is, 35 patients did not reply to the retest request. Exclusion criteria were: individuals younger than 18 years of age and subjects with intellectual, psychiatric or emotional comorbidities that would prevent them from understanding and answering the questionnaire appropriately.
Statistical analysis
Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 17.0.
Descriptive analysis was conducted to characterize the sample. Quantitative variables were expressed as mean ± standard deviation, and qualitative variables as percentage values. Test-retest reliability and internal consistency were assessed using Pearson's correlation and Cronbach's alpha. A p-value < 0.05 was considered to be statistically significant.
Results
The individuals' sociodemographic variables and GLoC scores are listed in Table 1 . Their age ranged from 18 to 69 years.
Participants completed the two applications within a mean time interval of 73.06±74.15 days, with a range of 29 to 359 days. In order to perform the Student t-test to assess equality between those who took shorter and longer intervals to answer the second application, participants were divided into two groups, i.e., intervals ≤ 60 days and > 60 days. No statistically significant difference was found between these groups, as shown in Table 2 .
Also, individuals who were not retested (n = 35) did not differ from those who answered the questionnaire twice (n = 36) in terms of mean age (29.85±11.03 vs. 31.75±14.46; p = 0.53), gender (22 women in each group; p = 1.00), years of schooling (30 subjects reached high school vs. 21; p = 0.09) and socioeconomic status (27 subjects in classes A and B vs. 18; p = 0.07). Table 3 shows mean total and partial scores according to socioeconomic level and gender. There were no statistically significant differences between the scores in either application.
Regarding socioeconomic status ( were no statistically significant differences in the total scores of either application. 17 Cronbach's alpha measure of internal reliability of the Brazilian Portuguese version of the GLoC questionnaire was 0.906 for the two test applications (n = 36). Pearson's correlation between the results of the two applications was 0.83 (p < 0.001), as shown in Table 4 . 1, 11, 15, 16 The participants' mean GLoC score of 8.77 between applications is consistent with historical assessments of healthy control groups reported in previous literature.
In Rotter businessmen used as proxies for comparison between populations of healthy controls from different countries. 12 Country means in that study ranged from 7.00 to 12.61, with Brazilian participants averaging 8.96 (n = 172). It is important to note, however, that the different language versions of Rotter's GLoC questionnaire used in that study were simple professional translations of the original, constructed without oversight by the authors, and thus not subjected to the proper crosscultural adaptation process. Nevertheless, our findings, even with a comparatively small sample, are similar to that classic study. 1, 12 GLoC scores did not significantly correlate with age or total years of schooling. There is some evidence for such a link in the literature -mostly in studies investigating GLoC as a variable in more specific contexts, such as educational attainment over timebut so far no claims to conclusive findings applicable to the general population have been made. A lack of such a correlation is interesting in that it suggests that LoC as a psychometric variable might be more 1, 18, 19 This study did not find any statistically significant seem to indicate that LoC may play a more independent, stable role in an individual's identity. 1, 4, 17, 18 Finally, this study was subject to some of the limitations shared by all cross-cultural translations.
These studies, more often than not, use relatively small sample sizes when compared to the original papers used in the construction of the clinical assessment tools on which they are based, as their primary objective is not to search for correlations within the available data, but rather to simply demonstrate comprehensibility and reliability of results within a different population and culture than that of the original; a task that almost always requires a comparatively small test population. In light of this, it is often difficult for these studies to replicate all the findings of the original studies, even though this does not necessarily imply a flawed adaptation process. Our study also had quite significant variability in the length of time participants took between test applications.
This was largely a consequence of difficulties in maintaining contact and engagement with participants for extended periods of time, a difficulty that required multiple distinct application sessions on different groups of people to mend. To compensate for the uncertainty that this variability might have caused to test-retest reliability, participants were split into two groups based on those who had a relatively small (≤ 60 days) and long (> 60 days) interval between application responses. Comparison between these groups yielded no statistically significant differences in response consistency, demonstrating the participants' results to be stable over time.
Conclusion
We conclude, therefore, that the Brazilian Portuguese cross-cultural adaptation of Rotter's GLoC questionnaire was properly constructed, in accordance to the most recent and accepted guidelines available, and that it has demonstrated more than adequate reliability and comprehensibility within the sample group studied to be considered ready for use in the Brazilian population.
